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LOX gene expression in human synovial ﬁbroblasts. No major changes for
LH1 and LH3 gene expression were found (Fig. 1).Without TGF-β, SB-5
had no notable effect on the measured genes. Remarkably, incubation with
DM alone decreased CTGF and ID-1 gene expression,the latter being a
Smad1/5/8 activation marker. SB-5 completely blocked the effect of TGF-β
on LH2b, CTGF, COL1A1 and LOX gene expression (Fig. 2). TGF-β-induced
COL1A1, CTGF and LOX gene expression were also fully blocked by DM
while LH2b gene expression was only decreased by DM. Identical results
were observed for all ﬁve primary ﬁbroblast cell cultures.
Conclusions: From the measured lysyl hydroxylases only LH2b gene ex-
pression was strongly elevated by TGF-β in human synovial ﬁbroblasts.
Increase of LH2b may play an essential role in the persistence of ﬁbrosis,
since LH2b induces “hard-to-degrade” cross links. The increase of COL1A1,
CTGF and LOX gene expression induced by TGF-β was blocked by SB-5 as
well as DM, indicating that both Smad2/3P and Smad1/5/8P are needed
for COL1A1, CTGF and LOX regulation. In contrast, DM was not able to
fully block the induction of LH2b gene expression by TGF-β, indicating that
Smad2/3P is the dominant route for LH2b regulation. Selective blocking
of LH2b may prevent persistent ﬁbrosis and this enzyme might be a new
target for OA treatment.
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Purpose: Currently unknown cellular changes occur in osteoarthritis (OA),
which lead to an alteration in the phenotype of the chondrocyte and
subsequent cartilage destruction. We hypothesise that these changes may
be due in part to microRNAs (miRNAs), small endogenous transcripts of
which approximately 1000 miRNAs have been discovered in humans. Each
miRNA regulates the expression of a discrete repertoire of genes through
base-speciﬁc interactions within the target genes 3’untranslated region to
block translation. The objectives of this study are to identify microRNAs
differentially expressed in OA and to assess the function of one such
differentially expressed miRNA, miR324-5p.
Methods: Real-time PCR was used to identify miRNAs differentially ex-
pressed in OA and normal cartilage. To assess the function of miR-324-5p
in hedgehog (hh) signalling, a mouse mesenchymal progenitor cell line,
C3H10T1/2, was transfected with the miRNA and stimulated with re-
combinant Indian hedgehog (Ihh). Gli1 (a transcription factor for the hh
pathway) was measured using real-time PCR and immunoblotting. Sta-
ble isotope labelling with amino acids in cell culture (SILAC) and Mass
spectrometry was used to identify proteins whose expression changed fol-
lowing miR324-5p overexpression. For assessment of direct miRNA-mRNA
interactions the chondrosarcoma cells line, SW1353 was dual transfected
with miR324-5p and plasmids containing Gli1 3’UTR-luciferase construct.
Alkaline phosphatase was used as a marker of bone formation.
Results: 75 miRNAs were differentially expressed in OA cartilage compared
with normal including miR-324-5p. miR324-5p reduced Gli1 mRNA and
protein in C3H10T1/2 cells stimulated with Ihh. Luciferase reporter assay
has shown miR324-5p directly targets the hedgehog transcription factor
Gli1. miR324-5p can also reduce the level of alkaline phosphatase. Using
SILAC technology and Quantitative Proteomics, we found that miR-324-5p
alters the expression of a number of proteins associated with OA.
Conclusions: miR-324-5p regulates the Hedgehog signalling pathway by
targeting Gli1. Hedgehog signalling is important in cartilage and bone
development and plays a role in OA. This work furthers our understanding
of miRNAs in OA, and may lead to a potential miRNA therapy for OA.
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Objective: Activation of p38 MAP kinase has traditionally been associated
with the stress response and some apoptotic processes. However, it is still
clearly unknown the function of the p38 MAP kinase in chondrocytes. We
have shown that mechanical stress induced chondrocyte apoptosis, and
inhibition p53 activation prevented chondrocyte from apoptosis induced
by mechanical stress [1]. In this study, we analyzed the expression of p38
and phophorylated p38 in chondrocytes of OA (osteoarthritis) cartilage
and normal cartilage. We induced chondrocyte apoptosis by heat stress,
and then investigated the relationship between chondrocyte apoptosis and
phosphorylation of p38 MAP kinase.
Methods: Normal cartilage samples were obtained from femoral head of
patients undergoing joint replacement surgery for the neck fracture of the
femur. OA cartilage samples were collected from patients during total knee
joint replacement surgery. The expression of p38 and phosphorylated p38
in OA cartilage and normal cartilage were analyzed by Western blotting.
Heat stress was introduced to NHAC-kn (cell line derived from human
normal chondrocyte) by using incubator. Chondrocyte apoptosis were de-
tected by TUNEL staining and Western blotting. The expression of p38
and phosphorylated p38 were detected by Western blotting. In order to
evaluate the function of p38, NHAC-kn were pre-treated with SB203580,
which is speciﬁc inhibitor of p38 MAP kinase. Furthermore, the expression
of p38 MAP kinase mRNA was down-regulated by the treatment with p38
speciﬁc siRNA transfection.
Results: The expression levels of p38 were not changed between OA and
normal primary chondrocytes, however those of phosphrylated p38 in OA
chondrocytes were signiﬁcantly higher than in normal chondrocytes (Fig.
1). Heat stress induced apoptosis and increased phosphorylation of p38
in NHAC-kn cells (Fig. 2). The percent of TUNEL positive cells and ex-
pression levels of phosphrylated p38 in response to stress were decreased
when chondrocytes were incubated with SB203580 or p38 speciﬁc siRNA
transfection (Fig. 3, Fig. 4).
Conclusion: We demonstrated that heat stress increased chondrocyte
